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I. INTRODUCTION 



o 
o 

<N 

X> 

<D 

00 
> 
O 

t—{ .It is well known that in Einstein's special relativity 
S>ri the Minkowski (Mink) space with the Mink line- 

^element ds 2 M , massless particles and light signals move in 
^^.nertia along null geodesies, satisfying ds 2 M = 0, which 

c^ ire invariant under conformal transformations. Thus, the 
"Symmetry of their motions should be enlarged from the 

ny iin care group ISO(l,3) to the conformal group with 15 

parameters. 

It has been shown that on an almost equal footing with 
^Einstein's special relativity, there are two other kinds of the 
"k>le Sitter (dS)/anti-dS (AdS)-invariant special relativity on 
rrthe dS/AdS space of radius R with Beltrami coordinate 
C^ttilas, denoted as the BdS/BAdS space, with the Beltrami 
" line-element ds%±, respectively [E H [|, 0, i, 1, 0, H- In 
the dS/AdS special relativity, massless particles and light 
signals move also in inertia along null straight world lines 
with constant coordinate velocity components and satisfy- 
ing ds 2 B ± = 0. These properties are also invariant under 
conformal transformations, respectively. Thus, the sym- 
metry of these motions should also be enlarged from the 
dS/AdS-group SO(l, 4) /SO (2, 3) to the conformal group, 
respectively. 

Under the conformal transformations, the Mink/dS/AdS 
space is not closed, often with some events sent to infin- 
ity and vice versa, respectively. Thus, each of these spaces 
must be extended so that they are closed under the confor- 
mal transformations. It is also known that dS and AdS are 
conformally flat. In the viewpoint of the conformal triality, 
however, they are also conformally dS/AdS, respectively. 
In other words, locally dS, AdS and Mink spaces are con- 
formally equivalent. However, globally it is not the case, 



due to different topologies of these spaces. 

In this paper, we show that in addition to the confor- 
mal extension of Einstein's special relativity on Mi,3, the 
conformal extension of the dS /AdS special relativity on 4-d 
dS /AdS space can also be realized on the same null cone Af 
modulo the projective equivalence "~" in a (2 + 4)-d Mink 
space M2 ; 4, respectively. In order to be distinguished from 
Af, the resulted 4-d space as a quotient space is denoted by 
[Af] := A/y~. Actually, the conformal transformations on 
each space are induced by the SO(2, 4) isometrics on M^^a 
and these spaces are mapped to each other by certain Weyl 
conformal mappings. Thus, the projective null cone [Af] 
and the physics on it are the conformal extension and com- 
pactification of Mi i3 /dS4/AdS4, underlying the conformal 
extension of Poincarc/dS/ AdS-invariant special relativity, 
respectively. And the conformal transformations on Mi 3, 
dS4 and AdS4 can also be equivalently related. Thus, the 
conformal physics, such as the motions of light signals and 
the conformal field theories (CFTs), can be mapped from 
one space to another. Here, by the term CFT, we mainly 
refer to theories that are invariant under the 15-parameter 
conformal transformation groups. So, there should be a 
triality of these conformal issues. 

Since the projective boundary of a 5-d AdS space, 
<9(AdS5), is just [Af], the conformal dS4 and AdS4 can 
also be included in 9(AdSs), similar to the conformal M\ t %. 
Thus, if the AdS/CFT correspondence 0] is conjectured, 
there should be three versions of AdS / CFT correspondence 

m- 

This paper is arranged as follows. In Sec. [Til we very 
briefly introduce why there arc three kinds of special rel- 
ativity and show why their conformal extensions on the 
conformal Mink/dS/AdS spaces are eventually on the same 
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[TV]. In Sec. Ill, we study the physics on these conformal 
extensions and their relations. We first show the triality 
of these conformal extensions via Wcyl mappings for any 
two of them in IIII Al Then we focus on the motion of free 
masslcss particles along the null geodesies in IIII Bl We also 
consider the relations among the CFTs on them and the 
triad for the AdS/CFT-corrcspondcncc in IIII CI Finally, 
we end with a few remarks. 



II. THREE KINDS OF SPECIAL RELATIVITY 
AND THEIR CONFORMAL EXTENSIONS 

In this section, we first very briefly introduce why there 
are two other kinds of special relativity with dS/AdS in- 
variance, respectively, in addition to Einstein's special rel- 
ativity on the Mink space. Then we show why their confor- 
mal extensions on the conformal Mink/dS/AdS spaces are 
eventually on the same null-cone modulo projective equiv- 
alence in a (2 + 4)-d Mink space. 



A. Three kinds of special relativity 

It has been shown that, based on the principle of relativ- 
ity and the postulate on invariant universal constants, the 
dS/AdS special relativity on the dS/AdS space with Bel- 
trami coordinate atlas can be set up [l], H, y|, HL IE IE Hi • 
Thus, there are three kinds of special relativity on an al- 
most equal footing. The principle is the same as that in 
Einstein's special relativity and the postulate requires that 
in addition to the speed of light c there is another invariant 
universal constant R as the curvature radius of the dS / AdS 
space, respectively. 

The dS/AdS space with radius R can be viewed as a 4-d 
hypcrboloid Hg (8 = ±1) embedded in M\^j respec- 
tively: 

Hg : v, £T " 9 (£ 4 ) 2 = VbabS A S B = -OR 2 ^ 



(2.1) 

ds 2 He = <W - 9 (de? = VeABd^ A dC B , (2.2) 

where fj,, v = 0, • • • , 3; A, B = 0, • • • , 4. Let us consider a 
kind of uniform "great circular" motions for a particle with 
mass m^, defined by a conserved 5-d angular momentum 
on H e C M M /M 2i3 : 



dC 



AB 



= 0, C AB :=m R (^^-e^)- (2.3) 

ds Hg ds He ds Hg 

There is an Einstein-like formula for the particle 

~21P CABCAB = m2Rl CaB = WACWbd£ CD . (2.4) 

For a masslcss particle or a light signal with thr = 0, sim- 
ilar uniform "circular" motion can also be defined so long 
as the proper-time dsH e is replaced by an affine parameter 



Xg and there is no m r in the counterpart of C AB in (|2.3I) , 
respectively. Namely, 



dL 



AB 



dXf, 



= 0, 



L AB := ^A K B_^B K A^ 



dj A 

dXa 



(2.5) 



There is also an Einstein-like formula for the particle 



1 

2~R2 



L b Lab 



0, Lab = VeACVeBDL 



CD 



(2.6) 



These properties are symmetrically transformed under 
the linear transformations of the dS/AdS-group, respec- 
tively. 

The Beltrami coordinate atlas without antipodal identi- 
fication on dSi/AdS^ can be defined patch by patch [1,0]. 
In the patch £ 4 > in H+, say, the Beltrami coordinates 
are: 



(2.7) 



In this patch, there are a condition from (|2.1[) and a Bel- 
trami metric from flU]) 0, 0, H, Q as follows 



a(x+) := 1 



ds 



B + 



R 2 r] liV x\x\ > 0, 



a(x+) ^ R 2 a(x+y 



dx+dx",. 



(2.8) 
(2.9) 



They are invariant under the fractional linear transforma- 
tions with a common denominator, denoted as the FLTs 
of the dS-group 

xf-ti 1 * = ±o- 1/2 {a)a~ 1 {a,x){x" -a v )D$, (2.10) 
D» = Lt + R- 2 W x a K (o-{a)+o l / 2 {a))- l L», 
L ■= (L£) G 50(1,3), 

which transform a point A(a^), a(a fi ) > in the Beltrami- 
system S(x) to the origin in the system S(x). 

It can be proved that all geodesies of the Beltrami-metric 
(12. 9|) are indeed straight world lines. Actually, along a 
timelike or a null geodesic a massive particle or a light sig- 
nal moves with constant coordinate velocity components, 
respectively. For the particle with mass there is a set 
of conserved obscrvables: 



m R o- 



-\x) 



dx» 
ds 



V 



x p r 



dp* 
ds 

dl» v 
ds 



= 0; 
= 0. 



(2.11) 
(2.12) 



These are the pseudo 4-momcntum, pseudo 4-angular- 
momcntum of the particle, which constitute the conserved 
5-d angular momentum in (|2.3[) . The second equation in 
(12.11|) is just the equation for the timelike geodesic of the 
Beltrami metric (|2.9[) , from which it follows that the second 
equation in (|2 . 1 2[) is satisfied and its coordinate velocity 
components are constants: 



dx 
~di 



—— = v l = const., i = 1,2, 3. 



(2.13) 
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For the case of a massless particle or a light signal, it is also 
the case for its motion along the null geodesic. Namely, 
there is a set of conserved obscrvablcs: 

, , N dx>* dk* 

F = < ^W ^ 0; (2 ' 14) 

AW" 

l» v = x»k v - x v k^, — — = 0. (2.15) 

These are the pseudo 4-momentum, pseudo 4-angular- 
momentum of the massless particle, which constitute the 
conserved 5-d angular momentum in (|2.5[) . 

In terms of p 11 and , the Einstein-like formula (|2.4[) 
becomes: 

e2 ~P 2 - ^l,3)= m 2 R , (2.16) 

E 2 =m%c i +p 2 c 2 + ^f-^b 2 , (2.17) 

with energy E, momentum p l , pi = Sijp J , "boost" b l , b L = 
Sijb 3 and 3-angular momentum j l , ji = Sijj 1 . For the 
massless case, the formula is the same with tur = 0. 

Thus, there is indeed a law of inertia invariant under the 
FLTs (|2.10p in the Beltrami atlas patch by patch for parti- 
cles and light signals. And the principle and the postulate 
hold and the dS-invariant special relativity can further be 
set up. Further, the simultaneity, light-cone, horizon and 
other issues can be well formulated in the Beltrami atlas 
patch by patch. 

It is important that for light signals, ds 2 B+ = 0. This 
leads to the conformal extension of the BdS space invariant 
under conformal transformation group with 15 parameters, 
in analogy with that of the Mink space. 

Similar approach can be applied to the case of AdS space 
with 6 = -1. 

It is also clear that under the limit R — ► oo, all these is- 
sues go back to the corresponding ones in Einstein's special 
relativity on the Mink space. 

B. The conformal extensions on the null cone 

The conformal extensions of BdS /B AdS space can be re- 
alized first via the hypcrboloid H± by introducing a scaling 
variable k ^ and a set of coordinates C A , respectively, 

C ■= «e\ C 4 := < 4 , C 5 ~ KR, for H + ; (2.18) 
C := ^, C 4 := kR, C 5 := <\ for H_, (2.19) 

and secondly back to the Beltrami atlas. Under such a 
scaling, eq. (|2.1[) turns out to be a null cone 

A': '/„,.. V (I. ?7lB = diag(J,-l,l), (2.20) 

where J = diag(l, -1, -1, -1), 5 := (( A ) = ((, C 4 , C 5 ) + 0. 
Now H± are parts of Af C M2,4. The Beltrami -coordinates 
x± can be obtained from coordinates ( A , too. 



The null cone Af (|2~20]) is SO(2, 4)-invariant in M 2 , 4 and 
there is the projective equivalence relation "~" on M 2 .4 — 
{0}: S' ~ S if and only if there is a number c ^ satisfying 

C A = cC, A . The resulted quotient space [Af] := Af/ ~ 
is a 4-d submanifold of RP 5 , homeomorphic to S 1 x S 3 . 
Intuitively, an equivalence class of S £ Af can be viewed as 
the null straight line passing through both S and the origin 
of M2A- The origin is not included in the equivalence class, 
however. In this sense [Af] consists of all the null straight 
lines through the origin. Thus, an SO(2, 4) transformation 
on M 2j 4 induces a transformation on [Af] , sending one null 
straight line to another. 

Thus, the dS/AdS-hyperboloid Hg can be embedded into 
the same Af. When the metric on M2.4 is pulled back to 
Af, it is conformal to ds 2 He : 

dxlr ■= VAb dC% = ^ ds 2 He . (2.21) 

In terms of the inhomogeneous projective coordinates or 
the Beltrami coordinates, we have 

d X % = K 2 ds% e . (2.22) 

Consequentially, 5*0(2,4) transformations on (|2 . 20[) induce 
conformal transformations on Hg, respectively: 

ds' 2 -o 2 ds 2 a K S C5/C ' 5 ' f ° r H+; (2 23) 

Ox 

ds% = p 2 ds 2 Bg , p=- r (2.24) 

K 

According to eqs. (|2.18[) and (|2.19p . H± can be viewed 
as the intersection of Af and the hyperplanes P+ : ( 5 = R 
and P- : ( 4 = R, respectively. Since Hg is only part of 
Af, with C 5 (for H+) or C 4 " (for H-) nonzero, it is quite 
possible for an 5*0(2,4) transformation to send a point in 
Hg, with nonzero £ 5 or £ 4 , to another one with zero £ 5 or 
C 4 , and vice versa. Thus, Hg arc, in fact, not closed under 
the induced conformal transformations. To be closed, Hg 
must be extended into the whole [Af]. Thus, [Af] is the 
conformal extension of both dS and AdS spaces. 

It is clear that back to the Beltrami atlas, say (|2.7[) for 
the BdS, as inhomogeneous projective coordinates, the con- 
formal BdS/BAdS-metric follows, respectively. Thus, the 
conformal extension of the dS / AdS-invariant special rela- 
tivity can be set up for massless particles and light signals, 
respectively. 

As is well known, the conformal Mink space can also be 
obtained from the the same null cone (see, e.g. (HJ). To 
this end, we introduce a set of new coordinates 

C± :=(C 5 ±C 4 )/%/2 (2.25) 

and assign coordinates, with R the same as before, 

/:=fl(7(- x + :=R( + /C (2.26) 
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to those points with £ 7^ 0. Then eq. (|2.20[) becomes 
x + = — ?7 M „ x^x" /(2R), and the metric (|2.2ip becomes 

dxx = (C/R) 2 ds 2 M , ds 2 M :=ri^dx»dx v . (2.27) 

And. a 50(2, 4) transformation induces a conformal trans- 
formation on the Mink space: 

ds 2 M ^ds' 2 I = p 2 ds 2 M , p = C I?'- (2-28) 

Similarly, the Mink space M 13 can be regarded as the 
intersection of Af and the hyperplane Pm ■ C~ — R by 
identifying (x») with (x" 5 (x+-R)/V2, (x++R)/y/2) G A/". 
The Mink space is not closed for these conformal transfor- 
mations, too. Thus, the Mink space needs to be extended, 
resulting in the space [Af] = 5 1 x 5 3 . 



III. THE TRIALITY OF NULL PHYSICS ON 
CONFORMAL MINK, DS AND ADS SPACES 



The sign qp is opposite to the sign of £ 4 ^ in the BdS 
space. 

It is important that the normal vectors of P+, P_ and 
Pm are timelike, spacelike and null, respectively, and that 
P+ n A", P- n A" and P M n A" are dS, AdS and Mink space, 
respectively. This can be generalized: given a hyperplane 
off the origin, its intersection with Af is dS, AdS or Mink if 
its normal vector is timelike, spacelike or null, respectively. 

We have shown that Mink/dS/AdS spaces can all be 
conformally extended to the same [Af], so that they can 
be conformally mapped from one to another. A conformal 
transformation on one space is, in fact, also a conformal 
transformation on another space. And all these conformal 
transformations are induced from the 5*0(2, 4) transforma- 
tions, forming a group 5*0(2, 4)/Z 2 , due to the equivalence 
relation on Af. Therefore, from the viewpoint of conformal 
transformations, these three kinds of spaces and the CFTs 
on them are just same. We refer to this fact as the triality 
of conformal extensions of these spaces. 



Let us now study the null physics on the conformal 
Mink/dS/AdS spaces and their relations via Weyl map- 
pings. We also explain why there should be a triality of 
the conjectured AdS/CFT-correspondence. 



A. The triality of conformal Mink, dS and AdS 
spaces 

According to the above discussion, Mink and Hg spaces 
and their conformal extensions with the same R can be 
related by Weyl conformal mappings as follows. A point 
in dS, say, is first viewed as a point in P + n Af. Then a 
point in P_ f~\Af equivalent to it could be found, in general. 
However, it is possible that a point in one space could not 
be mapped into another space, or could not find an inverse 
image in another space. We solve it elsewhere. Thus the 
mapping from the conformal extension of dS^ to that of 
AdSi is established. 

For example, a point := (£° , . . . , £ 4 ) € H+ can be 
mapped to a point in H- with the following Beltrami co- 
ordinates: 



cf :=i?C<7C 5 =^- 



(3.1) 



As another example, the Weyl conformal mapping sending 
a point with coordinates (x^) in the Mink space to a point 
in the BdS space with coordinates (2;+) reads 

xl = -V2x^(l + ^r ]pa xPx a )- 1 . (3.2) 

This is just the conformally flat coordinate transformation 
for the BdS-mctric (|2.9|) . which is also known as a stereo- 
graphic projection with an inverse transformation 



B. Motion of free massless particles: Null geodesies 

As was mentioned earlier, similar to a massive particle a 
free massless test particle or a light signal in the dS space 
has the conserved 5-d angular momentum (|2.5[) . Namely, 



L 



AB 



£ K — £ K , K J 



d£ A 
~d~X' 



dL 



AB 



dX 



= 0, 



(3.4) 



where A = A+ is an affine parameter. The geometric mean- 
ing of the Beltrami coordinates and the fact that geodesies 
have equations of straight lines [1,01 imply that a geodesic 
is the intersection of £ and dS-hyperboloid H + in (|2.1I) . 
where S is some 2-d plane passing through the origin of 
the 5-d Minkowski space M\^. It can be proved that, 
when the geodesic is null, it is in fact a straight line in 
having the equation £ A = ^ + Xv A for some con- 
stants £ A and v A , satisfying tjab^q 
Thus the 5-d momentum K A 
also conserved: 

dK A 



A..B 



A R 

r\ABV A v D 



0. 



of the null geodesic is 



dX 



0. 



Using the relations (|2.18p . we can obtain 



r ab 1 dip AB 

L ~^dX L ' 



P J 



1 



k 2 R 2 dX 



^ £ 5A 



(3.5) 



(3.6) 



where ip = ip(X) is certain a parameter and the 6-d angular 
momentum C AB is defined as 



£^ab ._ d( B _ qb d( A 



dii< 



(3.7) 



It is conserved if 



(3.3) 



dip 



K 2 dX. 



(3.8) 
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For a massless particle in the AdS space, there are similar 
issues. 

In the Mink-case, the 4-d momentum k^j and the angular 
momentum I are conserved for a light signal, 



lV V -PI" _ rfVUP- 



(3.9) 



Similarly, the 6-d angular momentum defined by (|3.7j) can 
be related to fc^ and by 



CUV _ ^2 .- 2 

£ 5,y = -4= (£ +,y - 
\/2 V 



v 2 



ZT' y ) 



£ 45 = £ H 



(3.11) 



where 



dA 

dA 

rf0 



(3.12) 



£+- = - 



dA 



R 



dx+ 
~d\' 



If eq. (|3.8[) is satisfied, then the above 6-d angular momen- 
tum is also conserved. 

For a massless free particle, its equation of motion in 
[Af] is not unique in terms of ( A , because ( A = C A WO an d 
_ ^(^') : = p(i/j')( A (il>(ilj')) are equivalent, with -0 = 
ip(ip') a reparametrization. Formally, there are the angular 
momenta C AB and £' AB (tp') for the same particle. But, a 
reparametrization can always be chosen so that £' AB (ip') 
is still conserved. 

Consequently, the world line is lying in a 2-d plane £ 
passing through the origin of A/2.4, which is also contained 
in Af C M2,4 except for the origin. Thus, the world line S — 
{0}/^ is a projective straight line in [Af]: in the Beltrami 
coordinate on dS or AdS, or in the Mink coordinate, its 
equations look like 



a:" (a) 



scr 



(3.13) 



where Xq and c M are some constants while s is the curve 
parameter. Hence, the world line is a null geodesic 0,0]. 
The relation of its 5-d angular momentum and C AB is as 
shown in eqs. p.6p . etc. This coincides with the well-known 
fact that null geodesies are conformally invariant up to a 
reparametrization. 

Thus, under the Weyl mapping (|3.2p from to dS4, 
null geodesies in the Mink space is mapped to null 

geodesies in dS4. What's more, for all these geodesies, no 
matter in A/1.3 or dS4, their equations in the Minkowski 
coordinates or Beltrami coordinates are all in the form of 
(|3.13[) . As indicated in section III A[ all geodesies in dS 
or AdS spaces have the similar form of equations in any 
Beltrami coordinate system. Hence it is acceptable that 
Beltrami coordinates in dS or AdS spaces play the role 
of Minkowski coordinates in SR. That is, Beltrami coordi- 
nates arc inertial coordinates. 



C. On CFT and AdS/CFT correspondence 

Let us now consider other conformal issues on the confor- 
mal Mink/dS/AdS spaces and the relations among them. 

The generators of the conformal group on the Mink space 
are 

P M := dfj,, 1^ := x^ d v - x v d^ (3-14) 
D:=x^d^ s M :— -x ■ x d^ + 2x ll x v d v . (3.15) 

A CFT in the Mink space must be invariant under the 
action of these generators. The coordinates x^ can be ex- 
tended to be a set of coordinates (x M , n, (ff) on M2.4 — {(~ = 
0}, where k is the scaling factor introduced before 



C" 



A/-B 



& ^AB C C 



R 



(3.16) 



Thus the Mink space is described by k = 1 and = 0. 
Then it can be verified that 



Pfl £+^: IfiV ^(ifi 



(3.17) 



b = V + t-+, s fl = 2x^ l V + 2RC_ fl , (3.18) 



where 



V := C 



is the generator of scaling in A/2,4, while 

>-AB ■- ^A ^ 



(3.19) 



(3.20) 



are generators of so (2, 4). Since T> is commutative with 
each C^bi ^ does not matter that the conformal gener- 
ators of the Mink space differ from those of M2,4 by a 
vector field along T> [see, eqs. (|3.18[) ]. This coincides with 
(i) the idea that the equivalence relation ~ will be consid- 
ered on A/", and (ii) the fact the conformal transformations 
in the Mink space is induced from, but not the same as, 
the SO(2, 4)-transformations on Af. In fact, a quantity in 
the Mink space can be realized by homogeneous function 
of degree zero in M^^ — {0}. In this way T> somehow could 
be dropped directly. 

Generators of conformal transformations on dS/AdS 
spaces, or specially on BdS/BAdS spaces, can also be given 
as the ones of so(2,4). Thus, they can be related by the 
Weyl conformal mappings such as f|3. 1|) and (|3.2[) . Corre- 
spondingly, the CFTs in these spaces are also related by 
these mappings. Since the Maxwell equations are the sim- 
plest CFT, as an illustration, we show how the sourceless 
Maxwell equations 

dF = 0, *d*F = 0, (3.21) 

where * is the Hodge dual operator, are related among 
them. 



G 



Consider the Weyl conformal mapping ip : — > dS4 

as shown in eq. (|3.2p : 

rg = n 2 r,, n = V2(l-^r lfiu x»x v y\ (3.22) 

with g the metric ([2"1?]) of BdS 4 , 77 the one in (|2~27]) . If F ds 
is the Maxwell field in dS4, its equations follow 

dF ds = 0, *d*F ds = 0, (3.23) 

where * is the dual operator with respect to g. We pull 
F ds back to the Mink space, resulting in 

F = V/F ds . (3.24) 

Thus dF = d(tp*Fds) — 4>*dF ds = is satisfied. It can 
be verified that 

i>*(*d*F dS ) = n~ 2 [*d*F]. 

Therefore, in the Mink space, F as in eq. (|3.24[) is a source- 
less electromagnetic field: eqs. p.21|) are satisfied. In this 
way the Weyl conformal mapping ip : A/1.3 — > BdS4 relates 
a sourceless electromagnetic field F d s in the BdS space to 
a sourceless F in the Mink space. 

Similarly, the approach can be applied to other CFTs 
between dS and AdS spaces, AdS and Mink spaces and 
so on. Basically, the CFTs in Mink/dS/AdS spaces, in 
which all the relevant fields are assumed to behave well as 
the infinity points are approached, can be unified together. 
The former is merely a realization of the latter. 

For the AdS/CFT correspondence, there should also be 
a triality. 

The AdSs can be embedded into A/2,4 as a hypersurfacc 

S: 

S : VabC 1 ^ = R h withi? 5 >0. (3.25) 

If antipodal points in S are identified, the resulted space, 
denoted by S/Z2, is still homeomorphic to S = AdS$. In 
the projective space M.P 5 = A/2,4 — {0}/ ~, the quotient 
space of those ( A satisfying n^g C, A Q B > arc homeomor- 
phic to S/I2 — AdSs. Identifying AdSs with this quotient 
space, then 

<9(AdS 5 ) = [N]. (3.26) 

Thus, due to the triality of the CFTs in conformal 
Mink/dS/AdS spaces, there should be three AdS/CFT cor- 
respondences starting from the well-known AdS/CFT cor- 
respondence @. Namely, there should be the AdS/CFT 
correspondence between AdS§ and the dS4/AdS4, respec- 
tively, in addition to that between AdSs and the Mink 
space. Clearly, this triplet of the AdS/CFT correspon- 
dence can be generalized to any dimensions whenever the 
AdS/CFT correspondence is conjectured. 



IV. CONCLUDING REMARKS 

It is emphasized that since there are three kinds of 
special relativity with ISO(l, 3)/SO(l, 4)/SO(2, 3) invari- 
ance, respectively, there should be the triality of their con- 
formal extensions. Actually, similar to the inertia fea- 
ture of the Mink coordinates on the Mink space A/^3, 
the Beltrami systems on the dS/AdS space dS4/AdS4 
play the same role of inertia, respectively. In each of 
three kinds of special relativity, massive particles or mass- 
less particles move uniformly along the timelikc or null 
geodesies with constant coordinate velocity components, 
respectively. Thus, their motions are of inertia. In fact, 
as was mentioned, three kinds of special relativity with 
the Poincare/dS/AdS-invariance can first be set up based 
on the principle of relativity and the postulate on the in- 
variant universal constant (s). While for massless parti- 
cles and light signals, the symmetry should be enlarged 
from the Poincarc/dS/AdS-group to the conformal group 
50(2,4)/Z2, respectively. On the other hand, we may also 
set up these realizations with the conformal group invari- 
ance, basing on the principle of relativity with respect to 
massless particles and light signals alone, in principle. And 
for the massive cases, the theory with conformal group 
symmetry should break back to the special relativity of 
Poincare/dS/AdS invariancc, respectively 

We have shown that the conformal extensions of three 
kinds of special relativity can be realized on [Af] , the pro- 
jective null cone modulo projective equivalence, as the 4- 
d SO(2,4)/Z 2 conformal Mink/dS/AdS spaces with the 
same constant R. In general, each space may have its own 
constant R while our approach works similarly. The Weyl 
conformal mappings among these spaces, the motions of 
light signals and the CFTs on them have been given. Thus, 
there should be a triality for these conformal issues. Since 
^(AdSs) = [Af], there should be a triplet of the conjectured 
AdS/CFT correspondence. 

It should also be noted that the supersymmetry exten- 
sion of the so(2,4) can also be viewed as that of dS/AdS- 
algcbras as subalgcbras in bosonic sector, in addition to 
the conventional approach with Poincare algebra as a sub- 
algebra. 
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